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— DNA ©jSMtfcot, ^<7X^ — DNA l*lHt£jt{£^<£>3g3L 

S^iiH^±Jle. J ? : S:^*'fcv^J; 5 ft, {£ffl 0 

©ftfflT'fcot, -^(D^? $ — DNA UK rtHttJUS-^SB^ fcSWi, -t<ZV< 
Xfi 2 (^fE«^ffl 0 

4. dna a*, mfc\mmm<Dtitb<DiHmvkmfci : -(Dmm.(D^ mrnxn 

DNA 3*, $tm£ti1t.&L4EVs 
—DNA 0 
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— DNA A/f^Pv/fi/X, ^D7A7i^3-/K ^^fV-'M' *»\ -f 
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Wta-©fcJ!)iai T. Friedmann, Science 244(1989), 1275, Morgan 1993, 
RAC DATA MANAGEMENT Report, June 1993 ?:#I©ri: 0 ) „ 

jtfK^&^Wiift^*— 0iJxJf, I/hB^/W (Mulligan, R. C 

(1991) in Nobel Symposium 8 : Ethiology of human disease at the DNA 1 
evel (Lindsten, J. and Pattersun Editors), pages 143-189 Raven Press) , 
T9VBi# r ^/l'^(McLughlin, J. Virol. 62 (1988) , 1963), !7^V~T-?>f 
SVTs (Moss et al. , Ann. Rev. Immunol. 5 (1987), 305), V LgSK -f ( 
Rasmwssen et al. , Methods Enzymol. 139(1987), 642) Xfi^/^^. ^ /l^SP 
^btO^-t'^^. $J;if3:, ^zf^Pj ^ • a*— • (Margolskee et al 

., Mol. Cell. Biol. 8 (1988), 2937) • ^>f/^T?S>S 0 

^•^-r/^ • ^y^y— astaiktL-cv^,, 'W£*KNaked)" comm. 

(dendromers) % y^y • V "7 >-^7 ^ V ^ti&^W- (Wagner, 1990) £ — 

(--Kffl £fr -5 (Feigner et al. , Proc. Natl. Acad. Sci. USA 84(1987), 7413) 

o 

Sit able:, -t^ij&JSEWiSffl^fl&^rtbfe^ifeSriiffii-Sr £ j&5i&K-C#>£„ r 



(5) 4t*¥ 9-505084 

**-v>r v/yltff h 9 V >'^i-Sffi&l4SrW>^i-*Jie j ?-"efc* (Davie 

s et al. , Aun. Rev. Microbiol. 32(1978)469) 0 

&>5/^(Alton, 1993;W0 93/ 1224; Hyde, 1993, Debs, 1991) XteUEi^ 
•f-5ffif£3$»fcfe£)&>(Nabel, 1993, 1994)<£>V^-f*b^-C&<5 &<£>J«^:fcn 
TV^S 0 P BR322XtepUC 18/19Kl&-3< ^ T'fcot/^ x y T OiliR-v'— 

dsjStt'fct/L^StiWttJt^-CfcSfc £*u±, M£b< fcv^]f£ 

tt^ltffi (cystic fibrosis) «t 9 # fc#fcl4gj?f ft 

5 0 ^0>r— joVNTfi, **<ZV<^* — SBfe*s % ^j** FDNA tttXtt 
#A?Wi Lt y tf?y — isSrfflV^^rn yVl-t LT (Alton 1993) , ^Mid 

, 0!lxJ^ 0fl£tf* &IM (Pseu 

domonas aeruginosa) > zf RO^cjS (Staphylococcus aureus) ^ ^7/1^-^ >"tf 
ffi (Haemophilus influenzae) <£ 5P9Mft4g£V^ *r V TZ&%k%:& 5 o 

CFTR^* 5 hVy — ^^^.t SCF3t^?&S!f^fc*t-3tel-IB*$tL 

# — bTT ^tfVU VBHttitfe^Sr^tfpUC 18/19XfipBR322lclS<3< * 
— &{£ffl-?"<5 (Alon, 1993;W0 93/1224; Hyde, 1993) Q 
T^tf^y vaH143t^ : f-Srt3 0pUC XfipBR tdX^< — J&ltt&*JM(E^coli) 
— (Nabel, 1992;Lori, 1994;Cotten, 1994;Lew, 1994 etc.) ft^ ii&(D4 
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~^Ttt.^)(D y <^ 9 — DNA (D^ffl^H-fSo 
*|S^Jfi, ^*b<fi, xrtJ)//^ LTS4$*i5, 

— DNA tfcot, ^teitfc^&KnEU ^IS^itfe^SraiALXtejEL 

*t£DNA LTJg#?£*L5 0 rODNA £ k tH , £?l£U< ttSB^nTfift 

m<Dfrbb\z.i£;m£tiZ> 0 Z.ti\z.&mtem&*\^ 0>Jx.ti!, wo 91/02796 4>Jc:i2 

w& t>iift ^ ^ <Dfe m ommx & z> „ 
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J* ^Zfy ^E^MfifrilHS-y" (cystic fibrosis transmembrane conductance regul 
ator gene))&^-, £>3 V^^MMMfc^^^? ? — DNA . X «9 hy^X7 

1. *p3L-*?~-iJ—&i>o'7' 1 ?z>*F: 

- ^tlbfe, — (Mittex PUC 18XfipBR322) F*3^ <7)lH4it^ (M 
Mp)O^^ST>^^feKiffi^tt^^4'^^b^V^4 1 ^— # — (neutral marker 

- £*Lb<ZV<^*— 0»J*.fi, iS^&ASi® ( E. coli ) mx-&, X-G 

a -*B*tJjg^.( a -complementation) J; >9 ^l^tt 0 9 Y 
&Ml$-tZ>tp±L^— # — t UTpUC 18/5^<DlacZJt^»rK-^ia^i-5o 

2. S»v-*-^fco^7X; K: 

^^^-fV^W) leu, thi, pro Xfibio mte^&mARTfMfcfDleu, p 
roXttbio JWS^rtl^RfeSrfco^fl&ll ( E. coli ) mz&^XftbtllfT"?*^ 

i#^#J (preculture) £rig#-f~5 0 

So '^7^^ Ktf*. fllfcfcE, (flora) flV^^y TfctejSSfrS 



(8) 



Hftm^ 9-505 



3. tfLtkWmmVk^—*- (AB R ) : 

(supE<D^^^*5V^Tfi) #JV# 5 ^ • =a K^WXtt (supFO^^d&V^Tte 

) f Pi/y- nKy©f-tfc^i~2©ry/^Hii3Ky (uag) <D#AJ3u 
frltcAB«mte^-n, supF-tRANs (t©T I/;*— JtejgfciStt 5 V^£>Bt "5 

$n5o ^w^at^T-s^ (ab r ) mmtsfrZo 

^#^-f-§ : 

#iJxJ3\ pUC Xf^pBR -<^ — F*3^<£>, Amp <Dftt> 9 f-T »fea K^fc 

J: »9^^^fcAB 8 it^^A, S^ffefeffi-CsupEXttsupFi^^Uy^— tRN 
A3tfS^-£=t— KbTV^*J5§^ ( E. coli ) rt-e#^n/c^9^ 5 K<Z>^Sf<Slft 

^^T^y TWttitfE^-CD^^ >9 ^fcofc203 Sfi^GOI^X-C&SsupF tRAN 
iffs^ (Seed, 1983) (DftARTfiJzmM ( E. coli) 411*0^^7^ 

— ^ aFyW!) £ *bfcAB"3i^0>#Ao r^)^ 0 ^^^ K— 3 — KsupF 
tRAN fi, *©2fe£fl:i*gK:#&U ^UTM^ft^^fCigiftJiW^M (E^_c 

on) &mm<Df&&friis&fr'r2 > T±'s<—mffiz3: v&mztiitm'&mffl'i-Zo 

4. ^Cjiiffi ( E. coli ) -#fi ^^f!Jt77- • 09x.fi* t h 



(9) it$S¥9-5 050 8 4 

^«^>?^^^*w5fe^^Pb^yt^-?£fi, wo 9l/2796*l::3Ett£ 

^Jl&fM*£*E«:, m^>&— it^tt^^lfefefrO^tfeite^^-efc t) 1 /2500 

l, ^LW^y^^ -rf/^i y^st (camp) -i&fcVkmkyv^*^ - 

) (WO 91/2796) b^X^<Dmte^mM%WWLtttf£frX%Zl 0 
5 £ £ S: BTIiJfc e> Ltf>TV^5 0 

MO#tt^S'J^fflSr#oTjt^c^nT#fc (Zabner & Welsh, 1993) 0 f£ 2 CD^ 

% RW#A&^A^?J5£5(Alton, 1993) 0 £ KlioV^Wu 1 mg©^7 * 
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K£t¥*f4, 8.2kb K(Z)^Xt^V^TjK)5 X10 13 DNA &*<D&\Z.tt 

^•f-§300-500 11 g 7" 7* % Y/&&<0 W' *> 5 (Alton, 1993;Whitset 
t, 1992) 0 Z(DmmRTfi&mi*. *^^otfc»SLV\ 

— K^^-X (Pseudomonas) , ^n:x^e- :7 7 ^ (Haemophilus) % JS-ft&HlS^ (Ente 
robacteriaceae) N X&Z? j p 3 5/ 3f (Staphylococci) VX-Zrtl g ft^SSttj 
t§r t^t^^Mttllrtlu, giteft, -5 (Manual of Clinical Microbiology 
, Balows, 1991) o 

„ >'!7/l'^ >"+F^ (Haemophilus influenza), i^flliHi (Pseudomonas aeruginos 
a) RO 5 ^ K (Staphylococcus aureus) <fc S^f^^tW^^KlBg 

(Cystic Fibrosis, Dodge, 1993, Fritz Simmons, 1993), r.*Li&5* fi[f>^S^^ 

(H. influenzae) RTf-ft J^^^i/ y (Carbenicillin) (P. aeruginosa, /3 — V 9 
IzfflKgtt^— ^##s Davis 1980)"C*>5„ J£^ofc-<~ V U ^ffl" 
tfctfJfci&fc:, ]8 -9^*"*— " Ifflfifl*^— ->U Vtift (^fv'D ^(methiCillin 
), ^"^rf-v/y ^(oxacillin), -fe 7 7 n .Xjtf y >- (cephalosporin) RXfit^Wfe 
ftl) i)K S. aurens <Dm^K^^Xit. <&lZ.m^XfoZ> 0 

c?kfc» </&<DyftWM, (Streptococcus pneumonice( = p 

neumococci)) , -T*fc>*>, V TB&<D&h—f&toftfiimfflRXfi1&1*im& 

f4(Enterobacteriaceae) (fflz.liL^ flfjJI^tFffi (Klebsiella preumoniae)) flifcCD 
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xmhmmftmmmxhz (Davis, i980) o 
m^mmnRx^mmm (Enterococd)^ tvfri?, nm^^tE-r^ (Bai 

ows, 1981) o ^RXf^^M^fch. iyfn^^- (Enterobacter 

) , (E.coli) , -fe^^T (Serratia) RT$M&J&0.MM (Streptococcu 

s faecalis) <9 31 £H£^g(;i:&V>T^>LMft&M]£^C6 (Davis, 

1980) „ 

|!E}C1944^}i, Avery (Avery, 1944) (i, lgi&/6^ ©Ms&iSi^Ki- £ 
-T-SDNA O^l9jA^{-OV^T|E«cbT*5 0, iSS^iE^ (competence) 

£S^#J7F2W^fe#^ ✓vac^e Z7 J 7 * (Haemophilus) , V 4 a n y -ft ^ (Stap 

hylococcush ^4 i? U T (Neisseria) , ^^/P;* (Bacillus) RXfT^^- h'<? ? 
— (Acinetobacter)i^*5V^-Cffi^$tT,/c (Davis, 1980) o ffiMtVX, 7k¥-l&fc : T- 

^tf><£5i^ -79 x$ KDNA SrSit) iA^r i:^l?^^ 0 & 9 i££;ft,fcDNA tt, li. 
&x.*W;i<fc t9-€:^Mi#coDNA T"^*? F) rt«a^.iA*fb5 J; 

$J 300-500 m g^>^°7^5 K DNA/CF,## (rtUi, 8.2Kb (D^v ^ ? K • 

^-rx{c*5v^^5 xio i3 ^^^-r-5) ^^.$^§<b#, tfitkvsmmtk 



r < 
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l^^iSAIDS (Lori & Galls, 1994) Xlitf &#(Nabel,- 1993) <£>?&li5{;i*5l^T 
t«J-Cfo5 0 ftif&k, ffitr—XiZ&^X. Z.t\,b<D&&te s (AIDSO 

JBrtl£ffl&#Jfc(Ulmer, 1993 ; Davis, 1993 ; Lew, 1994) XlM3M*PlZ- GftSHM 
<^fc#><7)&^j{jij$t ; Nabel, 1993 ; San, 1993) ~ £ &X*% £<, 

X(D^v * % KDNA <£>j£fl* 9 Sr t> £>-T 0 

: 5 KDNA/Jif y y /^mfomt&lfe'kVf (Chion, 1994) 

^rt-CcD^ 0 ^^? KDNA OJ£*s»5 Srtfcb't'o 
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^C0/cfe^Jlirt^ii:^^A^tt2)r (Arenas, 1994) „ #rjxj:£, 

: 7°^^ KDNA 0!l*.fi, ^7/-vXliMB (fglX, XB^f) 
j&&1?lZ>Z.k&'V£Z> (Alexander, 1994) 0 ^(D^^T% &/t$fc£#l0<7V^ 

fc^Wrfr*^^ *>5V^ £(ZV<^* — DNA dStnC^KWttJt^i: LtW 

jTwv( Hyg" ; ifclS^fi "Rote Liste" <£^&V> ; Rote Liste, 1994 

; Gritz, 1993X(i^ n 7 J* 7 =* — /HBM£Gn , f*, Sfc5E#«i$!f<Z54&^H;i:fc5tt5 
HSimStLfc, t>Ci 5 ^4#^^iSfflOfci6fcttO^(DT^5 ; "Rote Liste" , 
1994) 0 
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i/^&m^Xftt>thZ> r t &X% So 

(O - Tf h 7 >^ 7 ^ 7 — -tfJUS-?-) 
(DmM^k<Dt^<D^^<^f-/^r4 ^^mWfa&M"S&foX^Z> ( "Rote Liste 

d) •Jy^v-j ->v^SilH*^— # — ^to^^- 
(BSxT 5 if ) 

BSfct, m^m^MMh VXmmZZbZ (Kamakura, 1987) „ -tfttt, t h J-*5 
Pfl^-rS^ tfcj; !)^fy Trt&U5SC^#Jrt'C«<o *M (E. coli) RXf 



(15) !Bi¥9-50 5084 

(B. subtilis) fY^/^'f-ft'Ts • ± UtyX (Bacillus cereus)K55-S lfa 

^n-yfbu *Lt»^$*5rim5, warn (E. co ii) ^sc^m^m 

, 200m g/ml©t4ittb-C»tttfc§ (Kamakura, 1987) „ 

ftt£cD7« 5 KjBtt^ < ^ $ tbftv \ ft-tfft <b , BSte, t h tz:*5 *t & 

7 U^-^-f v^fi, IfflflSDNA ^Sftftl^t-te^TgHlfeBr 

>-fe*it*s, tfetkMMk LX-Vtite< tf U 

tttdfcWie>i*Blt*6*I^#**5fc5 0 ^(DDNA ^^l/^v/y/?!/^^^ 
^W^J3J:t)^»f$tLartSryt^B!&Jh-t-S^:l»K (E.coii) F^<£>£ £ 

E.coii) j&fRte&m-is ^u^4^^xny^^4 ^>^^m (ins 

/ml71/tW^y) ±t'I^$tl§rim?)tfe59 (Mulsant, 1988) 

o 

otitic, Ble R »£mi. f&SSJffl^^? KoytJtx^^/jia^— Jte^?- 
f) /nv^ ->^ffitt£^~- # — £t>o^^ — 

7*ov>f^ii s igc$f (70s) R-amm (80s) !)^y-A©^#/iy^y- 
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-f v-^fi, ^ h ^7° h • T^tf—lt— (Streptomyces alboniger) \Z. «fc Q 

{'EVitiZtL, Zrtlfab* ^thii, Xhls'T'h^-ZX ' V \f?Z/* (Streptomyces 
lividans)&t**:l»0 (E. coli) ft 7" n -vf V^jftt£itfc^-(Pac' i it{E-?-, 

^t^rt^t^^ (Vara, 1985) 0 

z>*zmm (E.coii) rt©r/7^ ^^muty?*^ iB^n-ti^ (h u 

nter, 1992) 0 T^V^^ V^WttiflS^-^ femmzf? * $ FtDlt&n&^tK 

f (Tn) «u -r^-^Mfe^donophore)-^^^^^^ 

a-^-->>'(ci>Pj-|--5iiSIM4it^ J f-fi^ /^rP^f^ '^^^7 (Bacteroides ru 
minicola) frb&M&thfc (Newbold, 1992) 0 t 1 h n ^v^ffiM4itfc^-«:, 
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ambrook, Molecular Cloning, Second Edition (1989) Cold Spring Harbor Lab 
oratory Press, New York tpfcis^frlZ) 



mitt, pUC 18 Cm«/supE(Dm$B.ffimi&m$:^ir 0 

*B§K (E. coli) ^^^^ KDNA % 0»J;ifi, pUC 18Xtt-tOf|#(t:^flfc©JR«> 
^^xy Tld«t b&-?&&Z.b. ^LTT^tfv-y >*m&*v 

*7*% KDNA (D& V) yh^m^BL tWi^^ JJ T^^^DNA ^©^MSPftj*! 

jjHtSfc© V ^ ^ $ b # 5 Kffl 31 # - 3 ft V \, 

-Y >"7 fV^-y^M (Haemophilus influenza) 

(Pseudomonas aeruginosa) 
W^fFlS (Klebsiella pneumoniae) 
;*:j3§3l (Escherichia coli(WT)) 
^9^figt£ : 

T/K^SRjUi (Staphylococcus aureus) 
Jirfj^jlSiSJIfciisf (Streptococcus pneumoniae) 
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&mmi&'$<Dmftmm&. »^;7r- (Naci, Mg 2+ , ca 2+ ) &&mvx 

ft? 0 #ffilll^7^5 KDNA (0Ox.l£, PUC 18 ; Ap R 3te^-^^o) Zfl 
#PU tU#W:3n^-^, *^yfU j ebTP3£Xf*#1»^»t-f-S„ 

-e^5 0 ^<d&, *t(D-7 t7c^mm^ts^mm^±Km^v. -r^ 

3r^-<— fU *rbT#e>jft,;/fc = *^yfb ^bTl^XfiflMfttt- 

H«J 2 

feEfrfrT^lf^y yjjRv- # — Sr^Tb&WUC 18^<3<^<£-&^ff— <£> 

MM 

pUC 18<D T 1/ y ^8Bt&ifc j y- (Amp 8 ) <£>ffl& 
1 . pHPHO ii*$z<D/^ ifn^J*/ ^W&M&Ff- (Hyg R ) tiSfe© 

j/n-v>r V^Wt£it<£^-<DDNA gE^lJ (Gritz, 1983) fi, EMBL1. PJHPH ©T 

- PCR \ZL £ SAmp R y — 7* W >^ • 7 1^— i»£ 'kfc&V^p UC 18CDif fog 
rf*7>{^— 1 (pUC-Ul) : PUC 18gS^J^>^S*J-2489-2513 ; 
(@fi^J#-5§- : 1 ) 

5 * CaAaTnAA.nivrArrATGG TCTTCCTTTTTCAATRTTATTGAAG *) 



-f^^-^— 2 (pUC-L) : PUC 18gfi^J<7)J&3£;fcj-1628- 1606 ; 
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(mnmw 2) 

5 • GGACTAGATCTGCTAGC TAACTGTCAGACCAAGTTTACTC 

- Nco I /Nhe HZ. <fc 5 ±|Ei#*I#J (amplif icate) cDffrJ|5gg£?{f 

- mM&JTJfn— * • y/W+pUC 18*i#i4Sj©§I «9 tti b 

- Hyg-if *S$3 t (D *7 << is a V 

- PCR d «t 5 pHDHO h <£>Hyg R U — 9* ^ ^ • 7 V'— i» ©igffi 

^7^-^—3 (Hyg R - U ) : PHPHO gfl^lj <Z)^S>Et260 - 278 ; 

(ge?"J#-S§- : 3) 

5 • qcT^T&rtATfyrCATGAAAAA GCCTGAACTCACCGCGACG 

ZTy^^r—A (HygR-L) : PHPHO SS^'J(7)4SS^j'1257— 1276 ; 

(rnmrn^- 4) 

5 ' <~r *r- & r-tTrTr.nT&flPTP AT ^TATTCCTTTGCCCTCGGACG 

- BspH I /Nhe I td £ 5±fB#*B&©f&IRBI*3t*Q!3ffi 

- WSSWT^n— ^ • yVH-Hyg R m'l>I^co^O 9 ttl b 

- pUC 18tgi|iS^ £ (D *7 << y—is a is (_LfE#j$) 

- E. coli XL \rf>v— * LTM i/y B Sr^tf^jftd 
25/x g /ml) ±-C0>S#l 

- #btlit/7^5 KDNA pUC 18-Hyg R <Z>J£gt 

- pUC 18-Hyg R gE?IJ##f 

2. HygV) JJ — IS? ' 7U"A^©^g3 K^<7)jf A^-tSfc© 

H-^(UAG)Sr N PCR £«fc?)pUC 18-HygRCD Hyg R itf5^-(D U — >^ 
• 7W Aftfc&Abfc. 
supFte, supEiO fe^0tc:«l«6!li-* ; GXttA^gSr^feST^—^f^ T 

1. TAC <£> 640- 642ffi(EMBLl.PJHPH)f3:*5»t6Tyr =» K^**5jTAG(= T V* 
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77^^—8 (pUC 18-HygR-Mut640) (gE?"J#-*§- : 8) 

- 5 ' tt<?AGATCT CCGACCGC>ACGAATCG GTCAATAGAqTACATGGCG 

- pUC 18-HygltmmiZ.tt1-Z>a-~'*— tfvUSW^^-f^— SrfflV^PCR 

- Psr II/Nhel lc:J:S±ffiiBiJg4&,ftT*pUC 18- Hyg R (7)^JPI^^iS 

- mWfoTJfn— ^ • y/P ; 60O!fi&^<Z>ii*B4&RtfpUC 18-HygR£>J; <9* 

- E. coli ER1458 (supF) (*97F2SCi|te$l.&T>V^ ^>^b Sr^tf^^^Ftfi ( 
125/z g/ml)±<£>j!iR 

- pUC 18-HygR— Mut640cD^9^ 5 RDM (D&ffi. 

- pUC-HygR-Mut640<7)DNA gS^lJ^tf 

2. TAT ^1003-1005^(EMBLl.PJHPH)^*5{t^Try n K^^^TAG 

^^4-^—9 (pUC 18-HygR-Mutl003) (B2?IJ#-5§- : 9) 

5 1 G C A G ATC TC CG CG GCTCCG GGCGTAGATG CTCCGC 

- pUC 18-HygR-Mut640^M{d*J-f-6^— tJWga^Jife^T^f 
V^fcPCR 

- Ksp I /Nhe I J: 5±SB*BW4&&t*pUC 18- Hyg"-Mut640©f&|fiRi*3jf#!. 

a 

- MM^T^fn— • ; 240&^*j-(Di#i|Jg^.&.T^pUC 18-HygR-Mut640 

- E. coli ER1458(supF) Pti&WlB&RXfi'^ >fv-^4 i/lsB tfSH^i^ift ( 
125 m g/ml)_hGDiliR 

- pUC 18-HygR-Mut640+1003CO^°9^ ^ KDNA <WW£ 

- pUC-HygR-Mut640+1003£>DNA gE^J^f 

K\ pUC— HygR-Mut640£ pUC18-HygR-Mut640 + 1003£: N E. col 
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i ER1562 (supF, supE) \HX^^- v Z 6 D (^^9^5 Kfi, hfc-*?^ 
3. ^#S?#t£^— • ;^n^proAB fc<£5t>0> 

proAB ^-^a^(DDNA IB^'J (Deutch, 1984) EMBL1. ECPROABcDT^ EMBLx 
a ) pro B ^ 4 is — ¥ frU fV / (Shine-Dalgarno (SD) ) h oproAB & 

- PCR ti5 WSr fefci* . SD&fcfcifcV^pUC 18<£>J#i|J§ 
T"^-^— 5 (pUC-U2) : pUC 18gS^lJO^&M2500-2524 ; 

(SS?IJ#^- : 5 ) 

5 ' CGAGTGAAGACACCATGG CAATATTATTGAAGCATTTATCAGG 

^"7 4"^"— 2 (pUC-L) : pUC 18ia^lJ<^^^*M628-1606 ; 
(SB^J#^- : 2) 

5 1 f.r.arTtr.» TPTfi rT A A A (TTGTC AG AC C A &^TTT ACTC 

- Nco I /Nhe I l£ «t S ±IEi8ffi4&©flJK§*g|f Mffl 

- M»T^fn— ^ • y/U+pUC 18-J#it>S#)0^]f9t±ib 

- proAB n ^ (^T#JS) bCD?^ *f—*/ a ^ 

- PCR £<5E. coliK12gp£^DNA ^b<£>(proB SD^^^r ^o)proAB ^~ 

^7^^— 6 (proAB-U) : ECPR0AB.EMBL1 CD 1-362 ; 
(E#l## : 6) 

^7^-^—7 (proAB-L) : ECPROAB. EMBL1 <7)i£S*f2692-2672 ; 

(Sa^iJ#-^ : 7) 

5 ' CC^rAr^^ T ^^ AGClrCAT,rACGCACCAA,rf; gTGTAA^ 

- Nco I /Nhe I \Z. J; 6 JifEif flS^^ftMI^^Jl 

- mwfoTjjn — ^ • y/n-proAB m%*fo(r>m V tH L 
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- pUC 18-ig*g05 (±WE#RSJ b<D7 4^— v-a^ 

- E. coli JM83(Alac -pro) F^W^Jk 

- y &btlfrzf9 * 5 KDNA pUC 18-proAB(SD) (D^-M 

- pUC 18-proAB(SD)<7)@S?lJ##f 

b) proB SDljU^kfcftV^proAB ^ST^xi^CD^ n— >f <Dfcft>\Z. {-? 
n^e— ^ h Amp»<Z>SD<£>{£ffl) 

- PCR J; 5 Amp R y — ?4 • ^Srfefe/jCV^pUC 18<7)ifi|Jl 
^°7-r^— 1 (pUC-Ul) t ^7^-^-2 (pUC-L) (_tfE#f«0 

- Nco I /Nhe I J; S Jt8B*S#B4*oftUISBf3ff 

- mmVdTtfn . ^vw+puc i8-i#je&<E>§j 

- (proB SD0Js££rkfc&V\) proAB (J^T#J$) <D&Wfak<D 

- 2. a) ^^ti^ilRl— O^^-T^—^r^oproAB ^cDlM 
^■^—6 (proAB-U) RXJ^yv^ 7 (proAB-L)) 

- (proB(DS?^^^43V^Tii:^t ; eC>SD^(DT^5{E?^^»f-r6) BspH 

i st; Nhe i \z.£z>mm&m%±m 

- mwfoTUv—^ - y^+proAB m%%yo<D%} •? ft L 

- pUC 18-*i#S4SJ (_LfE#H8) fc©9^y-^3l^ 

- E. coli JM83(Alac -pro) F^Wfe^ 

- #^tLfc^7^5: KDNA pUC18-proAB (DMM 

- pUC 18-proAB (£>IE?lJ##f 

proAB ^P>tLT#St2.o i" proAB ^-^v ^(Dmtitfctt* 
„ 1 CO^n^e — ^ — a>S>ffl$8L-C\ ftfcJfc proB ( y - ^Vl^ 5 • £\ 
GK) #CfdTifit<£> proA(y —yjVZ ^>V . *;*:7;c — b • l/^^— g\ GPR), 
te?$^5 0 GK t GPR GK^kGPR <^<F> y - ■? )V # % )V • 7^X7^— YCD^M 
&M*&&tZ>ft=f-1S&fc$:J&rfrt-Z> (Deutch, 1984) 0 GK*fGPR <7)IELWI^ 
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So ^ot, proAB $~s<Xi l/G) 2 <£>$fH#K ffil^ttSD^r fco 1 t Amp'iHS^^S 

4. 9— [H^<D, CMV /;n >v^f— R^k hCF 

TRit^^-Sr^OpCMV-CFTR 936 C (Alton, 1993) 3&>b<P#A#J©*AK: «t S t <£> 



- pUC 18-HygR 

- pUC 18-proAB(SD) 

- pUC 18-proAB 

- pUC 18-HygR-Mut640 

- pUC 18-HygR-Mut640+1003 o 

mhtitc.mmm<D^"7 ^ * rdm <Dmm, mmRmm mm^o (Am P R itf5 

^-^T^OpUC 18\ZL&<}&) pCMV-CFTR 935C MJfcR L"C\ CM^fcfhn • ^ry"/U 

mmm 3 

• 7 1^— J^tH^CDTl/^— j|&ig=» K^COjf A, PSU2719 (Martinez, 1988)fl*E>(£> 
,Rtft>UC 18A Amp ^-C^^^ 

- supE/T^^— #ftf£^£>PCR g5$$E^5t38 (^/^ 5 >\ = K^/CAA X 
(iCAG— *UAG 7^—^) 

- ^7"n-fc;*SPg (PCR, DM flr|RSB*3(t#yi % 7^^>3^ E. coliTgfC 
*Etfe) Sambrook et al. , (1989) {Ct£oTff o/c D 

3. l ^fWgi^^/WSrfeopSU 2719^g><Pcat Stfe^^fjffi : 3fet*fc-£<Pcat 

A 

cat-supE 103- 1/2 : (470Jfi&tt»rtf<£: fcfc ) 
~7*7-4-zr— 1 : pSU 2720O 575- 559^S*f (ga?lJ#-5§- : 10) 
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5' GCACGGTCGACTCATGA TCCGGC GGTGCTTTTGC 

Zfy^^r— 2 : pSU 2719(7) 115- 138*g^^ (gB?U#-*§- : 11) 

5 ' GCAGGTCGAC ACT A GTTATAGGTACATTG AGCAAr 

yy4^—M Cm-supE 103-3/4 : (.62&&&ttWr)T'& hit b"f 0 ) 
^7-^-^—3 : pSU 2719GD 116-95^S*|- (@E?lJ#-5§- : 12) 

5 » CGACGTCGACTC TAGA CCGTTCAGCTGGATATTAC 

zfy^f "v — 4 : pSU 2719(7)1837- 1858^^^ (BE?U## : 13) 

5 ' GCACGGGATCCrCATG AGAAGATCATCTTATTAATCAG 

- rf^-i-?— Ml/ 2 t 3/4 3rfl§l>-C#^pSU 2719(d^f LT^ 1 PCRSr 
fro 

- Spel Mi^^^-v— *tl/2 (0. 47Ki^^^J*DNA Wt)i) Xba I ti5 
^^7^-^—^-3/4 (0. 62Ki^S*fDNA 0rtf) ©PCR ^&<PflJI»BN&*a!3 

- si^7^^3yii i. ik^s^dna ^fM-^^/c^-r 

- 1 4£rfflV^c^-f y-v'a y^Uf2 PCR 

- Rca I \Z.£ -5 PCR Br^flJIKIMSayffl 
3. 2 pUC 18(D^M^^^M : 

- Real (-iSpUC 18<Z>ftUK»i(l*af3Sfi, 3o©^; 1.6KJM*|\ IK 

- ±is i. 6Km.mnm)i<D mm 

3. 3 1. lK&^jfrPCR $r}it<D 1.6KiagjfrpUe 18m)$(D7^ 3 i^f*. 

pUC 18 CmVsupEil^tL-Sf-'TX 2. 7K^S^j-(DS^7°^ * * K & ( 

01) 

- E. coli DH 1 (ATCC 33849 ; supE44) 111*5 57^ ^ — h $ tbfc ^ X 5 
— h (40/x g/ml) i^Cm"^ n— ^(7)51^ 

3 . 4 VXT\C <£ 6 „ tfkfrlfcT^;*^ K pUC 18 Cm s /supE<7)4#^^tt 
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- supEU-:7'V3'f-— ^^MSr^K^ft^E. coli$c(E. coli JM83(ATCC 35 
607 ; supE-))|Ij3lt5^HEftXt) ! ^o9A7x^ = — /W5$S3e_hT?0)il#lH\ 

3. 5HJfeF!j 2.4^1^^1(7), pUC 18 Cm"/supErtl?(^pCMV-CFTR 936C^ibO 
CMV - CFTRjf <£>f? ^ n — ^ >- # 
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m m m 

( 1 ) : 

( i ) fflBSA : 

(A) %m : BOBHR INGER MANNHEIM GMBH 

( B ) ffi : Sandhofer Str. 116 

( C ) TtT : Mannheim 

( E ) H : Germany 

(P) iPM#-^(ZIP) : D-68305 

( G) UK : 08856/60-3446 

(H) y r ? 9 X : 08856/60-3451 
( ii ) mW&Zfo : fit^aWWttafe^*^-* tt^DNA ^9 9- 

(iu) mnom. ■. 13 

<iv) 3 > e ^ - 9 -m&&&mm 

(A^mfe9'<7':7Uv\d--T><X9 

( B ) ^ > tT * - 9 - : IBM PC5&f£ 

( C ) b-~r-f Xt-A: PC-DOS/MS-DOS 

( D ) V 7 h *? x. T : Patent In Release #1. 0, Version #1. 25 

CBPO) 

(vi) MltlSf-^ : 

(A) mmm^ : DE P 44 10 188.0 
( B ) Him B : 1994*£ 5 ^ 24 B 
(vi) ft'lfitimr - ? : 

(A) tbH#^ : EP 941 12165.9 
( B ) mm B : 04-AUG-1994 
(2) SMff : 1 i:-3^t©t9a : 
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( i ) mm<D<&m ■. 
(a) &z : 4smmm 
< b ) 9 * -f : mm 
( c ) mv>m : i *a 

(D) h #a v>- : jgftft 
( ii ) y : cDNA 

Cxi) B2?IJ#-§- : 1 : 

CGAGTGAAGA CACCATGGTC TTCCTTTTTC AATATTATTG AAG 4 3 

( 2 ) K*IJS^ : 2 (=^1^T©ti?« : 
( i ) B23*JC!>#®C : 
(A) : 
( B ) * >T 7 : M 

c c ) mo>m : i 

(D) h sjfo i>- : jgftft 
( ii ) ^^-^ ^ ^ : cDNA 
Cxi) SB^J^^- : 2 : 

GGACTAGATC TGCTAGCTAA CTGTCAGAOC AAGTTTACTC 40 

( 2 ) &?IJ#*§- : 3 (Cot^T<Z>1f IS : 
C i ) Se?iJ©#® : 
(A) M£ : 39£gS* 
( B ) 9 4f \ mm 

( c ) ft ® & : i * m 

(D) h#oy-: fill** 
C ii ) &=f-9 4 7 : cDNA 
Cxi) SB^lJS^- : 3 : 

GCTGTAGATC TCATGAAAAA GCCTGAACTC ACCGCGACG 39 

C 2 ) BE?lJ#^ : 4 Co^T©1ffg : 
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( i ) BS9i<Z>4$tt : 

c a ) & z : 4ommn 
c b ) * << : mm 
( c ) mom : i 
(D) h **° : mmvt 

Cii) #^*>f : cDNA 
Cxi) SE^JS^ : 4 : 

CGACAGATCT GCTAGCTCAT TATTCCTTTG CCCTCGGACG 40 

C 2 ) m&l&n : 5 (CotN-tcDlf $ : 
( i ) BE#J©#m : 

(A) g£ . 43*1 £*t 

( b) ^ ^ : mm 
(o ia^ia : i 

(D) hfni?-: UJH* 
C ii) 55^* >T :/ : cDNA 
Cxi) @e?iJ§-§- : 5 : 

CGAGTGAAGA CACCATGGCA ATATTATTGA AGCATTTATC AGG 43 

( 2 ) BE£IJ#^ : 6 ir o T <D 1f $6 : 

C i ) ie?'J©#$t : 

(A) S3 : 35i£»*t 

(B) * y : tggfc 

co mom : 1 

CD) h **a »- : ft ft ft 
C ii ) $ << 1 : cDNA 

Cxi) S£?lJ#^ : 6 : 

GCTGTAGATC TCCATGGCAG AGAATCATGA GTGAC 35 

( 2 ) IE n & # : 7 Co^TOifi : 
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( i ) SE9IJ©# t§* : 

(A) : 40i£&*f 

( b) * -r -7 : mwt 

( C ) 01 © ft : 1 * « 

( D) h #D i>- : gi^ 
( ii ) ft^ $ 4 ~f : cDNA 
(xi) B2*U§*!- : 7 : 

CGACAGATCT GCTAGCTCAT TACGCACGAA TGGTGTAATC 40 

( 2 ) Be^JS^- : 8 U OUT ©If ^ : 

c i ) umv>m'& : 
(a) g£ : 4mmn 

( B ) * -f -f : f£g& 

( C) : 1 

(D) h #o S>- : jgfttt 
( ii ) ft^f- 9 4 ~? : cDNA 
(xi) ie^J#^" : 8 : 

GCAGATCTCG GACCGCAAGG AATCGGTCAA TAGACTACAT GGCG 44 

c 2 ) mm&^ : 9 i:oi^T©i m 
c i ) mmvmm 

( A ) fi§ : 35&g*f 

c b ) * : m m 

( o m<t>& : 1 #81 

(D) h^Di?-: ttlfttt 
C ii ) tf^ * >T y : cDNA 
(xi) @E?lJ#^- : 9 : 

GCAGATCTCC GCGGCTCCGG GCGTAGATGC TCCGC 35 

(2) SE?IJ#*f : ioi:-5i^»iii : 
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c i ) mmomwi 

(A) : 34*MS*r 

( b) * >r t 9 : 

( C) §f : 1 #11 

(D) h *'o >>- : EfjS1* 

( ii) y : cDNA 

(xi) S2^IJ#^ : 10 : 

GCACGGTCGA CTCATGATCC GGCGGTGCTT TTGC 

c 2 ) : licoi^tcDif m 

( i ) 12?lJ©#ffc : 
(A) g£ : 35*g»*f 
( B ) * -f -? : 

( c ) m © isc : i # m 

(D) f*"d-; - : ii^ 
( ii ) irt^ 9 4 ~? : cDNA 
(xi) @2?lJ#-*§- : 11 : 

GCAGGTCGAC ACTAGTTATA GGTACATTGA GCAAC 

( 2 ) ge^lj#^- : l2(r-^^T©1f $B : 

c i ) m^i^mrn : 

(A) : 35i&Mtt 

( b ) ? : mm 

( C) : 1 

(D) h-fn-J- : (t^ttf: 
( ii ) :/ : cDNA 

(xi) 8S?IJ## : 12 : 

CGACGTCGAC TCTAGACCGT TCAGCTGGAT ATTAC 

( 2 ) BejlJ#^ : 13i:oL>t <Z)1f ?g : 
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( i ) SB^lJ©#m : 

( a ) : 2mmtt 

(B) *>f ?° : ttl* 

( C ) 1 

(D) ht:o-?-: ®SM* 
( ii ) J 7 : cDNA 

(xi) gB*il#*§- : 13 : 

GCACGGGATC CTCATGAGAA GATCATCTTA TTAATCAG 
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[UttJB] 1 9 9 6^9^200 

SIS^M^JT^feoT, ^(D^-P & — DNA ftHffitfE^O^^ *>SV>f4, 
(D^P & • — DNA tnj; «9^r(DPtfL^Xfit hO»rt(-#A^tLfcit<s^-(D|g^.<D 

2. Jt^f&JRl-^Sfc h<D?6^0fc ^-DNA ^^AyT^SIS^WJ 

tfcot, ^(to^P* — DNA fl*, rtH^ite^"^^ £>5V^ -£(ZV<^* — 
DNA Kii^GDt h«rt(^#A^^jlfg^co.^co, MSP, ttiEXttfi&f*^ 

4. DNA^, ftJtett»^3!E<^ytJ?>©F*3H*t5t^^<^l8^<Z>x MMX^ 

DNA ;&S % 



(41) 1$g¥9-5 0 5 084 

— DNA 0 

^m^Emm&Mi^^^^^ ^ — dna -efcot, rw^^ 

—DNA i&S, ^O^r^ ^P7A7i^n-;V, W V, ^ 

7^f^'^S, 7 ^n-^^r^^ 7-7*7^? 
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